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ABSTRACT
Disparities in health outcomes among people in rural tribal lands appear to be unique to their social
and economic conditions. This paper investigates: what health disparities in rural tribal
communities can be overcome through mHealth? Data is collected on the social inequities and
access point networks from six small towns on an Indian Reservation in the Midwest. The results
suggest disparities in living conditions, access to clinics and hospitals, and mobile health access
affect the well-being of a population. An analysis is carried out with additional data on the effect
of mobile and telephone access on health inequities at the national level to understand the
significance of these disparities. The regression suggests that a high level of mobile services is
correlated with better health conditions among American Indians. Fixed terrestrial services are
positively related to the fair or poor health of American Indians. Contributions are offered on
understanding how to overcome health disparities in rural tribal communities using mHealth.
Keywords: mHealth, health inequities, IT for Development
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INTRODUCTION
The Centers for Disease Control states that the leading causes of death in American Indian/Alaska Native (AI/AN)
populations are heart disease, unintentional injury, suicide, diabetes, chronic liver disease, certain cancers, and
alcohol-related mortality. They state that American Indian and Alaska Native death rates are nearly 50% than those
of non-Hispanic whites (CDC, 2014). This disparity is made worse due to the limited resources available in rural
communities to address their unique health needs. One in three adults in rural areas is in poor to fair health, and nearly
50% revealed a chronic illness (Services, 2013).
Equity in healthcare represents both physical and mental well-being in which key social determinants of health
inequity include household living conditions, conditions in communities and workplaces, and access to healthcare (P
Braveman & Gruskin, 2003). Equitable access to healthcare involves addressing the disparate needs of people while
not necessarily offering universal public access to healthcare. The ethical dimension of equitable healthcare provision
means that everyone should not necessarily have the same access to healthcare, but that people should be able to access
the care that they require and live the lives that they value (Sen, 2002). This means that equitable access to health care
depends upon the socio-economic conditions in which people find themselves.
Health inequities are prevalent among the American Indians in the USA. The American Indian Health Survey
(2014) found that 81% of American Indian adults are overweight or obese, and 15.9% of American Indians suffer
from type 2 diabetes. This is more than double the number of the general population. According to Pew Research
Center (2014), More than 24% of American Indian households are below the federal poverty line, compared to 15%
of the US population as a whole.
The need for health equity arises from inequalities in health status, health care utilization, and health care financing
(Sen, 2002). Due to the scattered rural and remote communities in which American Indian populations reside, social
determinants of health inequity, and poor access to primary health care, health disparities persist (Hartley, 2004).
According to the 2010 US Census, 19.3% of the population resides in rural areas. However, the Bureau of Health
Professions has reported that only about 11% of physicians choose to practice in rural communities, and 65% of
shortages of primary health care physicians occur in these often-underserved areas. The result is that patients in rural
communities do not have the same access to primary healthcare professionals, and the practitioners they do see are
more likely to be non-physician providers such as nurses (Mohiuddin, 2015).
MHealth has the potential to enable equitable distribution of healthcare resources for rural areas. There is evidence
to suggest that the human condition is improved through the use of internet-enabled mobile applications to support
health care access, information and patient-centered care (Cliff, 2012; S. E. Gabriel & Normand, 2012; Boulos, 2011)
(Augustine, Payne, Sencindiver, & Woodcock, 2005). Uses of mobile health applications give people more choices
as to how they may go about leading healthier lives. Kahn et al. (2010) argue that mHealth may also have a non-health
benefit: fostering local economic development beyond health care.
At the heart of health inequities in American Indian Tribal Lands are social inequities such as poverty, restricted
access to healthy nutrition, lifestyles, and consumption patterns. The research question investigated in this paper is:
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What health disparities in rural tribal communities can be overcome through mHealth? In order to do so, six
communities located on an American Indian Reservation in the Midwest are explored. The findings include reflections
on poverty, healthcare availability, availability of clinics, and healthcare workers. This data is triangulated with mobile
internet access data. The results point to the available infrastructure to support mHealth in the Tribal Rural areas where
the health inequities have been identified. Regression analysis using data from the national level illustrates a
correlation between the use of mobile services and the health of American Indians on Tribal lands.

THEORETICAL BACKGROUND
IT For Development
There is a sense that the equitable provision of healthcare is central to achieving development in any society. The need
for health equity arises from inequalities in health status, health care utilization, and health care financing (Sen, 2002;
SDSN, 2014; WHO, 2015). The provision of equitable healthcare for rural and tribal residents is challenging because
of their unique needs. In particular, extreme poverty and the loss of traditional foods have caused many American
Indians to suffer from inadequate diets and have led to widespread, chronic health problems. Seeds of Native Health
is attempting to address the lack of appropriate nutrition, by offering seeds to Native Americans so they may grow
their food.
With the explosive growth of information technology, emerging infrastructures, and devices, healthcare is
increasingly supported by Information Communication Technologies (ICTs). Healthcare services can potentially be
provided to anyone, anywhere and anytime through these innovations. Since health is development, societal impact is
enabled through effective implementation of new innovations aimed at improving healthcare delivery (Negash, Musa,
Vogel, & Sahay, 2018). Information Technology for Development has the potential to make significant enhancements
to healthcare in rural areas.
Mobile Healthcare applications (MHAs) provide several new kinds of health services and methods of information
transmission. Mobile health or mHealth is the use of mobile technologies to support health and clinical care. The
technologies are widely available and have the potential to play an important role in healthcare support, although there
are challenges with attracting users to adopt MHA software continuously (Zhang et al., 2018).
The research indicates the successful use of Information Technology for Development in rural areas. The efficacy
of linguistically and dialectically localized animated educational videos (LAV) against traditional learning extension
presentations for learning gains around agricultural and healthcare-related topics within a rural population was
explored. A key contribution centered around the use of mobile phone technologies to disseminate educational
information (Bello-Bravo, Tamò, Dannon, & Pittendrigh, 2018). The findings of research on mHealth related to
maternal mortality show that the use of mobile phones to access health information and healthcare services can
generate several opportunities for women in maternal health, not only for health purposes but for their informational,
economic and psychological well-being (Nyemba-Mudenda & Chigona, 2018). Doctor-Patient (D-P) relationship
strength impact in online communities’ research resulted in a set of challenges related to limited medical resources
and communication reasons (Guo, Guo, Zhang, & Vogel, 2018). The research resulted in implications for research
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and practice on the development of healthcare information technology and related services. These examples
demonstrate ICT infrastructures can enable a more equitable distribution of healthcare resources to be made available.

Health Equity
In order to reduce the disparities, considerable research exists that indicates good primary care is associated with
improved health outcomes, equity in health, and reduced costs (Qureshi, 2016). Health indicators such as health
worker density and distribution and births attended by skilled health personnel and universal health coverage are
important when assessing health equity (Qureshi, 2016; Qureshi, Xiong, and Deitenbeck, 2019). Equity in health care
represents both physical and mental well-being in which key social determinants of health inequity include household
living conditions, conditions in communities and workplaces and access to healthcare (Braveman, 2006).
Equity in healthcare is an ethical concept which ensures that people are not prevented from becoming healthy
because of their socio-economic circumstances. Inequities can prevent large segments of a population from being
engaged in pursuing better livelihoods. While healthcare is central to the well-being of an individual, community and
even a nation, it is also a resource that needs to be allocated in a manner that enables the most people to benefit from
it. In particular, there is a sense that the health of individuals permeates the lives of those around them and affects
those who may be healthy. When the health of individuals affects that of the community and nation, then the adequate
provision of healthcare services becomes a public responsibility (Qureshi, 2016). In this, ICT infrastructures can
enable more equitable distribution of healthcare resources to be made available.

Critical Access Hospitals
Critical Access Hospitals (CAHs) are described as limited-service hospitals, permitted to operate no more than 15
acute-care beds, plus an additional 10 if these are used as swing beds for long term care (LTC) patients (Dalton,
Slifkin, Poley, & Fruhbeis, 2003). To qualify for CAH status a hospital needs to be classified as non-metropolitan for
Medicare PPS payment purposes, be under government or not-for-profit control, and be located at least 35 road miles
(15, in mountainous areas) from the nearest short-term general hospital (Dalton et al., 2003). They must also have
24/7 Emergency Care Services. CAH hospital designation was created to help ensure access to 59 million people
living in rural populations (United States Census, 2010). Rural elders are the fastest-growing segment of the US
population (Buck, Kolanowski, Fick, & Baronner, 2016). The CAH program is the largest Medicare program with the
goal of maintaining access to health care for rural Americans with over 1300 hospitals.
The CAHs qualify for the Medicare Rural Hospital Flexibility Program which has goals of improving healthcare
services, promoting regionalization of services and fostering the development of rural health networks. CAHs address
the unique challenges of an aging rural population with limited access to healthcare facilities. Healthcare systems
located in urban areas are forcing rural residents to travel long distances for critical health care. The CAH helps triage
the need and provide first level care to the rural populations.
More than one-third of the CAHs are part of hospital systems that include non-CAHs (Ederhof & Chen, 2014).
Hospital systems frequently bundle services, such as information technology and management services, and provide
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them centrally from the parent organizations. Therefore, the IT projects are typically joint efforts between the CAHs
with the parent organizations extending resources to the CAHs.
There is a strong argument to preserve rural hospitals based on the principle of equitable access to ensure rural
residents have access to essential care services or a health care safety net. There is a difference between urban and
rural health, which is usually expressed in terms of utilization, spending or geographic distribution of providers and
services (Hartley, 2004). CAHs are an example of successful interventions to support rural health care.
For a critical access hospital, technology services are required to serve patients effectively and efficiently. The
technology should improve patient care by being utilized by healthcare providers, physicians, and patients.
Communication technologies also can be leveraged to accomplish tasks in a much more successful way. CAHs are
making substantial strides toward health IT. Challenges to these aspirations are financial concerns and barriers related
to workflow and staffing (M. H. Gabriel, Jones, Samy, & King, 2014). The rate of health technology adoption for
CAHs is lower than at larger, urban hospitals (Jha, DesRoches, Kralovec, & Joshi, 2010).
For a rural, critical access hospital, technology services are required to serve patients effectively and efficiently
and extend resources. The technology should improve patient care by being utilized by the healthcare providers,
physicians and patients to improve the quality, safety, and efficiency of health delivery. Successful cases of ICT
adoption in rural underserved areas are usually characterized by a clear understanding of the benefits of the innovation
while design and technical concerns were the most cited barriers to success (Gagnon et al., 2012). Two areas identified
as key are the system architecture, including the use of standards and methods to ensure security and privacy, and
infrastructure issues and a qualified workforce (Fritz, Tilahun, & Dugas, 2015).

Tribal Lands
According to the US Census Bureau, just over half of Native Americans living on American Indian Reservations or
other tribal lands with a computer have access to high-speed internet service. The low subscription rate in these often
rural areas demonstrates the digital divide between Indian country and the rest of the US 82% of households nationally
with a computer reported having a subscription to broadband internet service (Federal Communications Commission
(FCC), 2019). Access to broadband among Native Americans is the lowest of all racial groups in the US The digital
divide in Native communities is often perpetuated by complex legal relationships between Native nations, state
governments and lack of resources that focus on developing broadband infrastructure in local communities ("Grant
will help bridge the digital divide in Native America", 2018).
According to the 2019 report from the Federal Communications Commission (FCC), there is a need to promote
and encourage access to broadband on Tribal Lands that do not have sufficient access today. The 2019 report showed
the deployment of advanced telecommunications capability on certain Tribal Lands lag deployment in other
geographic areas. It recognizes Tribal Lands are often rural high-cost areas presenting significant obstacles to
broadband deployment. The report states, they recognize that broadband deployment on Tribal lands continues to lag
behind and is less robust than in urban and rural areas(Federal Communications Commission (FCC), 2019).
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mHealth
mHealth is defined as the use of portable electronic devices for mobile voice or data communication over a cellular
or other wireless network of base stations to provide health information (Kahn, 2010). An area in which mobile
healthcare provision is becoming more equitable is in enabling care to become more patient-centered. Studies have
reported that the outcomes of patient-centered care are better recovery from their discomfort and concern, better
emotional health, and fewer diagnostic tests and referrals (Cliff, 2012) (S. E. Gabriel & Normand, 2012). Additional
studies have also shown that the use of mHealth applications for patient-centered care reduces the cost of care
significantly (Boulos, 2011; Payne, Wharrad, & Watts, 2012).
Internet-enabled mobile applications allow active patient participation in decisions affecting their health status,
health information, linking people and information through multiple digital devices to allow for person-to-person
communication, and participating in support groups (Boulos, 2011). The use of such mobile applications is
transforming the relationship between physicians and patients, offering greater equity in outcomes. While the
successful cases of mHealth offer hope to those in need of basic healthcare, it is not clear if they can be sustained,
scaled up, or even replicated globally.
Mobile applications and internet access continue to transform healthcare by offering patients greater knowledge
about their condition and the ability to actively participate in health-related decisions that affect them (Anderson,
Rainey, & Eysenbach, 2003; Boulos, 2011; Ventola, 2014). Physicians and medical students are also increasing their
usage to support their education and clinical practice (Payne et al., 2012) (Ventola, 2014). The increased popularity
of smartphones has led more patients to proactively manage their care while on the go, using specific mobile
applications containing functionalities such as GPS trackers for Alzheimer’s patients not available on desktop
computers.
Location-based mHealth applications can further assist the independent living of persons with disabilities and/or
multiple chronic conditions and in epidemiology/public health surveillance, community data collection and remote
monitoring of patients. (Boulos, 2011) (Mosa, Yoo, & Sheets, 2012). Disease diagnosis, drug reference, and medical
calculator applications were reported as most useful by healthcare professionals and medical or nursing students (Mosa
et al., 2012). Their reliability for making clinical decisions, protection of patient data with respect to privacy; impact
on the doctor-patient relationship; and proper integration into the workplace remains limited (Ventola, 2014) (Boulos,
2011) (Mosa et al., 2012). Previous research found disparity of access between communities has the potential to be a
barrier to healthcare equity supported by Wi-Fi access and mHealth applications.

METHODOLOGY
This paper follows an inductive qualitative approach to understand the availability of infrastructure to support mHealth
in the Tribal Rural areas where the health inequities have been identified. In order to identify the nature of health
inequities, the research question: What health disparities in rural tribal communities can be overcome through
mHealth? is investigated. In order to do so, the first step is to explore the infrastructure and income levels of the tribal
area.
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This research conducts a survey of wireless access points from all the towns on a Tribal Reservation in the Midwest
to determine the availability of access. The reservation was selected due to its location, variation in towns and ease of
access. The communities have variations in economic indicators and demographic information. The communities are
served by two hospitals in the largest community. The healthcare organizations are 1) a Critical Access Hospital; 2)
an Indian Health Services hospital. The healthcare organizations have the opportunity to be actively engaged in the
deployment of healthcare apps to achieve the improvement of health care quality and the engagement of patients.
The goal is to investigate wireless networking from an access coverage perspective. The access information will
enable us to determine whether the six communities have similar Wi-Fi coverage to support healthcare app use to
positively influence health outcomes. In addition, a comparison of the similarity of Wi-Fi coverage amongst the six
towns will be completed. Finally, we will determine whether the six communities have similar Wi-Fi coverage and
how they compare to FCC access statistics for the country and the state.
The Wardriving data gathering method was used to gather information on the number, location, and details of the
access points (Berghel, 2004). All six communities located on the reservation were identified for data collection during
the study.
The WiGLE app, which is available on Google Play, is described as an open-source wardriving app to
NetStumbler. It displays and maps detected wireless networks and cell towers throughout the world. Information is
easily uploaded to the WiGLE database (https://wigle.net/) (Play, 2019).
The data collection vehicle and equipment moved slowly through the communities’ streets as they searched for
access points. The land sizes of each community are in Table 1. Data collection took four hours and sixteen minutes.
Penetration and/or cracking was not performed during the research.
The mobile access results are analyzed together with the social determinants leading up to the health inequities.
This is done through a reflection of observations made at the six communities in the tribal areas.
In addition, an analysis is carried out of a model comprising of dependent variables: Mobile data obtained from
the Federal Communications Commission (FCC) Communications Marketplace Report (Federal Communications
Commission (FCC), 2019) - The deployment rate of Mobile LTE with a minimum advertised speed of 5 Mbps/1 Mbps
with Data ranges from 2013-2017. The dependent variable is the percent of persons with fair or poor health among
Native Americans in 2013-2016 from the CDC (Control, 2019).

RESULTS
In this section, the demographics of the six towns in the Midwest Indian Reservation are illustrated. Qualitative
observations on the social inequities are illustrated together with maps of the mobile access data collected through the
Wardriving data gathering method.

Demographics
This data reveals the population is highly dispersed with limited accessibility in the towns. See table 1 below:
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Table 1: Midwest Indian Reservation Community Infrastructure (Bureau, 2019)
Community

Pop.

Access Points

Access Point / Pop.

Land Area
(Sq Miles)

One

87

44

0.506

0.44

Two

826

421

0.510

0.8

Three

477

67

0.140

3.2

Four

225

118

0.524

0.65

Five

63

14

0.222

0.25

1,562

1,276

0.817

2.04

Six

United States Federal poverty guidelines indicate that households with three or four people need $21,330 (3 people)
to $25,750 (4 people) per year to survive. As can be seen from Table 2 below, the per capita incomes for people living
in the six towns are at or below the poverty level.
Table 2: Midwest Indian Reservation Income (Bureau, 2019)
Community

PercentPoverty

Median Home

Median

Value

Income

Household

Per Capita Income

One

4.26

106,250

41,600

22,950

Two

30.52

52,652

31,621

23,977

Three

38.79

105,000

36,715

20,080

Four

9.2

106,250

37,010

20,001

Five

56.76

87,500

30,999

14,867

Six

23.97

87,826

34,646

18,063

Social Inequities and Mobile Access
With a population of 826, the city of Community Two is on the shore of a National Wildlife Refuge. There are a small
grocery store and several churches. It is the county seat and home of County Courthouse. The town has an older motel,
convenience stores, federal offices, post office, main street, and healthcare buildings. There is a senior living center
and a Certified Rural Clinic (CRC). The school has a new addition. The school is on the east side of town and the
school activities building is on the west side of town. This area is close to the Missouri River and is a popular fishing
destination. The time to collect access data was 41 minutes and 9.5 miles were driven. As can be seen below, the
access points are distributed throughout the community.
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Figure 1. Access Data Community Two, SD
Community 5, with a population of 63, is a tiny town. This is an older looking town without obvious businesses. It
appears to be a small residential area. There did not appear to be any healthcare facilities. The time to collect access
data was seven minutes, and the distance traveled was 1.2 miles. As can be seen below, there are very few access
points:

Figure 2. Access Data Community Five, SD
Community Three has a population of 477. Driving down the highway to Community Three, the researchers are
greeted by the large, tall steeple on the horizon. It is the Catholic Church located on the campus of the schoolThe
school has dormitories and appears to be a residential school. No businesses were seen. There did not appear to be any
healthcare facilities. The time to collect access data was 14 minutes, and the distance traveled was 3.5 miles. As can
be seen below, there are very few access points.
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Figure 3. Access Data Community Three, SD
Community Six is the largest town with a population of 1562. It has traffic, and there is activity. The main road through
the town is a highway. A national guard armory, hospitals, clinics, veterinary, stores, convenience and gas stores can
be seen. There is a main street and a large school. The town has two hospitals - a Critical Access Hospital and an
Indian Health Services Hospital. Additional health services are a dialysis center, a VA Clinic, and other clinics. The
community has an active business area.There are different neighborhoods in the town. The personalities of the
neighborhoods vary as you travel through the town. There is so much difference and such little distance when traveling
through this town. There are a lot of churches representing several denominations and some without denominations.
The time to collect access points was 66 minutes and 18 miles were traveled. Given that this is the largest town,
with the most access to hospitals, clinics, and critical care facilities, it also has the highest density of mobile access
points. These are illustrated in the following map:

Figure 4. Access Data Community Six, SD
Community One is a tiny town of 87 people. The main street has empty buildings indicating a history of businesses,
but now the only business in operation is the local bar. Across the road, there is an old building which was likely a
post office. Now, there is a metal stand of PO Boxes next to the building. There did not appear to be any healthcare
facilities. In general, the town appears to be a well maintained, quiet residential area. The time to collect access data
was 7 minutes and 1.6 miles were traveled. As illustrated below, there are very few mobile access points.
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Figure 5. Access Data Community One, SD
Community Four has a population of 225 and is located on the river. On the edge of town, there is a boat dealership
and a convenience store with a cafe. There are several churches, parks, and a golf course. There is an SDGF&P
campground which is closed due to flooding. There are several new homes built with bluff views. There is a park in
the middle of town. On the outskirts of town, there is a large casino and hotel. There did not appear to be any healthcare
facilities.
The town’s history is that it began as a government town for the US Army Corps of Engineers employees building
and then operating nearby Fort Randall Dam. The United States Air Force officers and airmen arrived in the 1950s to
operate a Strategic Air Command radar base built on a hill three miles east of town, locally known as "Radar Hill.”
Air Force personnel left in the 1970s after the base was closed. A casino and hotel is located at the abandoned radar
base. The time to collect access data was 18 minutes, and 5.2 miles were traveled. Commensurate to its size, this town
appears to have a sufficient number of access points as illustrated below:

Figure 6. Access Data Community Four, SD
The above results suggest that towns with greater access to healthcare facilities also appear to have more mobile access
points. However, it is as yet not clear if there is a connection or correlation between mobile access and the health of
American Indians. In order to discover if there is a connection between mobile access and the health of American
Indians, national data is used to test a model in the following section.
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MODEL OF MOBILE PHONE USAGE AND HEALTH EQUITY IN NATIVE
AMERICANS
In order to further investigate the research questions, quantitative analysis was conducted to understand the potential
relationships between mobile phone usage and health inequity in tribal lands in the United States. Mobile data was
obtained from the Federal Communications Commission (FCC) Communications Marketplace Report (Federal
Communications Commission (FCC), 2019).
Mobile phone usage is measured by the deployment rate of Mobile LTE with a minimum advertised speed of 5
Mbps/1 Mbps. Data ranges from 2013-2017. Health equity is measured using the Percent of persons with fair or poor
health among Native Americans in 2013-2016 (Control, 2019).
The first step of the analysis consists of a t-test between the deployment rate of high-speed Mobile LTE in tribal
lands and urban areas. Based on the analysis, it is found that urban areas have much more high-speed mobile
deployment rate compared to tribal lands during 2013-2017 (P-Value<=0.01). As can be seen from the demographic
data above, population density is lower in rural tribal lands and income levels are at the poverty level.
The second step of the analysis involves investigating the potential relationship between mobile phone usage with
the health conditions among Native American communities. Based on the available data, we investigate what the roles
of high-speed mobile Internet and Terrestrial Services may have towards the health condition in Native American
communities.
A regression analysis was conducted with independent variables of 1. Deployment rate of Mobile LTE with a
Minimum Advertised Speed of 5 Mbps/1 Mbps and 2. Deployment (Millions) of Fixed Terrestrial Services-100
Mbps/10 Mbps from FCC Communications Marketplace Report(Federal Communications Commission (FCC), 2019),
3. dependent Percent of persons with fair or poor health among Native Americans in 2013-2016 (Control, 2019).
Based on the results, the following model is created: Fair or poor health=-68.2059* Mobile LTE+40.22437* Fixed
Terrestrial Services+63.53423

Mobile LTE
Services

-68.2059*

Health
Inequality

Fixed
Terrestrial
Services

(Fair or Poor
Health)
40.22437*

Figure 7: Mobile Phone, Fixed Terrestrial Services and Health Inequity Model
The model is significant at the 0.1 level. The results suggest that there is a negative relationship between mobile
LTE service with fair or poor health. This means that a high level of mobile LTE services will lead to better health
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conditions among Native Americans. On the other hand, fixed terrestrial services are positively related to the fair or
poor health of Native Americans.

MHEALTH FOR OVERCOMING HEALTH INEQUITIES IN NATIVE AMERICAN
TRIBAL POPULATIONS
mHealth is defined above as the use of mobile applications for access and delivery of healthcare. Based on the results
and analysis conducted in this paper which emphasize the relationship between the high level of mobile LTE services
and better health conditions, a number of opportunities are identified for overcoming health inequities in Native
American tribal populations through mHealth. These are summarized as follows:
1.
2.

3.
4.
5.
6.
7.

Access to health information that can offer patients better solutions to their health problems.
Access to nutrition and sourcing of seeds to grow native crops. Current efforts including a non-profit called Seeds
of Native Health (seedsofnativehealth.org) is expanding access to healthy foods. Such efforts need to connect
with mHealth applications in Native American Tribal Lands.
Active patient participation in decisions affecting their health status, health information, therapy and choices for
care can be facilitated through the existing mHealth application described above.
Early diagnosis of diseases such as heart conditions and diabetes that are prevalent in Native American
populations can be achieved through patient portals accessible through mHealth applications.
Disease diagnosis, drug reference, and medical calculator applications can be used to offer targeted treatments.
Care of chronic diseases through location-based mHealth applications can further assist the independent living of
persons with disabilities and/or multiple chronic conditions.
Community data collection and remote monitoring of patients is made possible through mHealth applications.

Social inequities such as poverty, restricted access to healthy nutrition, lifestyles and consumption patterns can be
overcome through the use of mHealth as stated above. The use of mHealth can assist with health education, health
awareness and health care in rural areas.
A survey of rural health experts and practitioners indicates access to health services continues to be an
overwhelming priority (Hartley, 2004). Access to some areas of healthcare can be facilitated by integrating mHealth
into rural health to provide an additional avenue of support. The importance of exploiting mHealth technology to
support rural healthcare is becoming more important as nearly a quarter of rural hospitals are facing a high risk of
closure according to an analysis of 2,034 rural hospitals across 43 states (Kacik, 2019). In order to ensure that these
inequities can be overcome, mobile technology and training interventions will have to take place.

SUMMARY, CONCLUSIONS, AND LIMITATIONS
This paper has investigated health inequities in Native American Tribal Lands by identifying the social inequities and
mapping these to the mobile access points. The initial results point to a relationship between the density of access
points and the population and access to healthcare facilities in the six towns in the Midwest Indian Reservation. The
insights from the qualitative observations mapped to the mobile access points were then used to collect data at the
national level. The Mobile Phone, Fixed Terrestrial Services, and Health Equity Model was tested using national data.
Regression analysis using data from the national level illustrates a correlation between the use of mobile services and
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the health of Americans Indians. The contribution of this research is in identifying ways in which health inequities of
rural American Indian populations can be overcome through mHealth.
Future research is necessary to expand the study and continue to explore the relationship between mobile
LTE service, health conditions and potential for mHealth technology to make a positive contribution to healthcare.
This study has limitations due to the limited number of communities explored and the limited number of factors
investigated.
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